Regulation of rRNA synthesis in human and mouse cells is not determined by changes in active gene count.
Growth regulation of the tandemly repeated ribosomal RNA (rRNA) genes in mammals can potentially occur by several distinct mechanisms. Only a fraction of the 200 or so rRNA genes appears to be activated in somatic cells, leaving open the possibility that enhanced transcription could result from gene activation events. Here we have determined the active rRNA gene count after growth stimulation with EGF, direct Raf activation and chromatin hyperacetylation and after inhibiting MAP-kinase signaling. Despite robust changes in rRNA transcription rates, we find no significant variation in active gene number in either mouse fibroblasts or human neuroepithelioma cells. Interestingly, the data also show that rRNA transcription enhancement induced by hyperacetylation is dependent on MEK/ERK signaling. Since ERK and the acetyltransferase CBP both bind the architectural factor UBF, this suggests a mechanism for targeting active CBP to the rRNA genes.